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What does STEM Powered mean?

dFocused on real-world problems
JEngagement in engineering design
JContext integration

dContent Integration

JEngagement in authentic STEM practices
021 century skills

JdPromote STEM careers

“Beyond The Basics: a detailed conceptual
framework of integrated STEM.”
By Gillian Roehrig @ UM-Twin Cities
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RC Tractor Pull Challenge

EM 7:

Tractor handle
S Removable hood

Paired remotes

Adjustable weight
distribution

5 tractors with
unique hood
designs included

Y 3 -
\ (' \
‘2 _ RC Tractor Pull Challenge (5-pack)
o with Pulling Sled
Additional features and functions:
\ Hitch rope Pullingsled |, pownloadable CAD drawing enables students

to 3D print their own tractor cover

Power switch

Adjustable
hitch height

//\\ Tools

Dwses

2 rear tire sizes
and adjustable

2 pinion gears and axle height

3 spur gears for
adjustable ratios Sled weights and

weight box

RC tractor batteries and chargers

ocused on real-world problems
ngagement in engineering design

Context integration

%ontent Integration
Engagement in authentic STEM practices

021" century skills
UPromote STEM careers
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RC Tractor Pull Challenge
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Synopsis:

These tractor kits and accompanying curriculum provide information about the science and mechanics of a tractor pull. It
includes lessons on tractor parts, science concepts, as well as collecting and analyzing data. The lessons and activities include
objectives, materials required, and approximate class time.

Curriculum Components:
e Curriculum
* Student materials
* Slide presentations

Learning Objectives:
Lesson 1 - About the Tractor
* Describe the parts of the tractor and know how to modify them
* Describe what makes a scientific test “fair”
Lesson 2 - Divide and Conquer!
* Design and conduct a fair test to measure the effect of one variable on another
* Determine appropriate sampling for continuous independent variables
* Keep control variable constant
* Accurately measure distance
Lesson 3 - Gears and Tires
* Calculate the mechanical advantage for a set of gears
* Choose the appropriate gearing for speed or power
* (Calculate mechanical advantage for a tire and axle system
* Choose the appropriate tire and axle configuration for speed or power
* Calculate mechanical advantage for a compound (machine) system

Lesson 4 - Weight and Friction
* State and apply Newton’s 3rd Law
* Define normal force

Lesson 5 - Tractor Pull!

* Reason semi-quantitatively about the amount of frictional force
* Reason semi-quantitatively about force at an angle 12




RC Tractor Pull Challenge

Features

¢ Remotes come paired to the tractors

e Adjustable components to teach about gears, tires, weight,
and friction

* CAD drawings for custom 3D-printed tractor covers

* Helps teach a variety of STEM concepts, such as force and
motion

* Comes with CASE-aligned curriculum

¢ Encourages teamwork, problem solving, and STEM education

EM 7:
ocused on real-world problems
ngagement in engineering design

ontext integration
#ontent Integration
Jngagement in authentic STEM practices
21" century skills
UPromote STEM careers
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RC Tractor Pull Challenge (5-pack) THE EDTECH

AWARDS

with Pulling Sled
$3,099- 40610105

Create interactive STEM challenges focused on variables like force and
motion while developing teamwork and problem-solving skills.

RCTractor Pulling Sled add-on $699 - 40610100 FINALIST 2“0‘53

‘ Specifications:

« Iractor dimensions: 9.5 (24.13 cm) x
6.5"(16.51cm) x4.5"(11.43 cm)

« Tractor weight: 1.51bs (0.68kg)

« Sled dimensions: 20" (50.8 cm) x6.5"

(16.51cm) x6.5" (16.51 cm)
«Sled weight: 11b (0.45 kg)

Students can assemble each of the five tractors
and experiment with variables for different
pulling outcomes.

Realityworks

Live it. J Learn it."

100% EMPLOYEE-OWNED




RC Tractor Pull Challenge

What classes would benefit from this RC Tractor Pull Challenge?

Agriculture:

Exploratory and introductory agriculture classes
Agriculture mechanics

Agricultural and field management

Agriculture structures and electronics

STEM:

® General and introductory STEM
* Engineering prep classes
* Design and engineering principles

Trades:

® General and introductory trade skills course
¢ Simple machines and basic mechanics

* FablLab experience
EM 7: _ .
ocused on real-world problems Science:
ngagement in engineering design

General science 2
Physical science Heull'h:lu.'["'ks®
Physics Live it. J Learn it

Applied science 100% EMPLOYEE-OWNED

1% century skills

ontext integration

ontent Integration

gngagement in authentic STEM practices
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Electrical Wiring Kit

How do | teach this in a classroom
setting?

| don’t have space for this!

How do students know they did it
correct?

| can’t be everywhere at once?
Students are too scared to do this!
| don’t have time to build this or
get it all ready to teach with.

Realityworks

Learnit”

Live it.

16 100% EMPLOYEE-OWNED




Electrical Wiring Kit

Features
Use the Electrical Wiring Kit to:

: - : Electrical Wiring A Kit:
e Teach electrical wiring basics Teskoi B
« 2 Light Socket Testers
* Demonstrate correct wiring techniques e et

« 4 AA batteries

¢ Conduct student-led electrical wiring exercises

@Eﬁfuﬂm"‘ i ﬂ Elect‘rical wiring cgmponents:
e Safely identify and correct issues at a glance Student b AT Dok e
Exercises (2) y

A i + (3) 15A duplex receptacles

] o e 0 i « 2 ceramic lamp holders
Improve classroom management and safety B - a7l L e P

+ 20 feet of 14-2 NM-B with ground wire

« 13 feet of 14-3 NM-B with ground wire

« 25 standard wire connectors

« 1roll of black electrical tape

RealCareer™
Electrical Wiring Kit

Additional features and functions:

- Portable, battery-operated kit Student Exercise Workbook
« Uses low-voltage DC power to assess AC wiring (16 student-led exercises)
EM 7: « Instant assessment and corrective feedback

\

Focused on real-world problems
UEngagement in engineering design
UContext integration
UContent Integration

Realityworks
UEngagement in authentic STEM practices eu I |:||.Uﬂr s

st Learn it
1 century skills 17 100% EMPLOYEE-OWNED
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Electrical Wiring Kit

Aealityworks

Live it Lecarn ™

-
|| onsocy sEoNTHO

ranik
paasodt powiROn )
‘ LIGHT SOCKET TESTER \

QUTLET TESTER

ea !
QO) Electrical Wiring Kit

STEM 7:

Jocused on real-world problems
Engagement in engineering design
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dPromote STEM careers

Realityworks

Live it. J Learn it"

100% EMPLOYEE-OWNED

J'mmécliat

O
r -
»n O
”L —

Ba“, ery p@\/\/@recl
No wall connection
neecdledl.

\

18



todd.hunter@realityworks.com

19



Electrical Wiring Kit

Experiential Learning Technology

Realityworks

Live it.

RealCareer™ Electrical Wiring Kit

Curriculum Overview
Designed for:

* High school students
* Postsecondary students
* Workforce development programs

Length:

This 13-hour curriculum is comprised of 3 lessons, 12 exercises and 4 enhancement exercises

Goal:
To give students general electrical wiring training and assessment on how to do proper household and commercial wiring.

Synopsis:

This kit and accompanying curriculum provide general electrical wiring training for common household and building wiring.
This program will safely erain students on electrical wiring, provide repetitive practice and assessment to increase wiring skills,
introduce standard electrical symbols and electrical theory.

Curriculum Components:
¢ Teacher guide with 3 lessons
* Presentation slides
¢ Student exercises - set of 12 with 4 enhancement exercises

Learning Objectives:

Lesson Title Approximate Time
1 Electrical Safety - Personal safety, personal protective equipment, circuit safety, 60-70 minutes
end user safery
2 Electrical Principles - Current, Voltage, Series and Parallel Circuits and Power 60-70 minutes
3 Basic Wiring Skills - The home electrical system, fixtures, wire, reading prints 60-70 minutes

and troubleshooting

Exercises
(with Electrical Wiring Approximate Time
Kit accessories)
1 Wite a single outlet 10 minutes
2 Wire two outlets in different boxes 25 minutes
3 Wire a single-pole switch controlling a single light 20-25 minutes
4 Wire a single-pole switch controlling two lights 40-45 minutes
3 Wire two single-pole switches controlling two lights 45 minutes
6 Wire an outlet, light with pull chain - power through outlet 25-30 minutes
7 Wire a single-pole switch, light and outlet using 14-3 30-35 minutes
3 Wire an outlet and switch in double gang box with a light in another box, 30-35 minutes
power from light
9 Wire 3-way switches with one light 30 minutes
10 Wire 3-way switches with one light, with power through light 30-35 minutes
11 ?{fire J-way switches with one light, with power entry through both switches 30-35 minutes
irst
12 Wire 3-way switches with one light, with power entry through light first then 35 minutes
switches in series

Enhancement

EM 7: Exercises

ocused on real-world problems Approximate Time

(extra wiring
) - . ) accessories
ngagement In engineering deS|gn needed)

ontext integrati_on 1 Wire two single-pole switches with two lights, with power entry through a light 6065 minutes
ontent Integration -
> . . 2 Wire J-way switches with two lights, with power entry through both switches 6065 minutes
Engagement in authentic STEM practices — : : : : :
st . 3 Wire single-pole switch with two lights and two outlets, power through switch 6065 minutes
1 century skills - -
4 Wire a split-circuit outler 6065 minutes

Promote STEM careers



Electrical Wiring Kit
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RealCareer™ Electrical Wiring Kit Curriculum

Name: Class:

Lesson 2: Worksheet 1

Answer the following questions as you view the accompanying slide presentation.

1. If aload has a resistance of 5 chms, how much current will it draw from a 120-volt power
supply?

2. If aloadis drawing 1.5 amps from a 120-volt supply, what is the load’s resistance?

3. A 23-ohm load is drawing 5.0 amps. What is the supply voltage?

4. If an appliance has a cord that can only handle 10 amps, how much voltage needs to be
applied to it to deliver 2400 watts?

5. A 120-volt toaster draws 1200 watts. How many amps is this?

6. How many watts can a 15-amp circuit deliver before tripping the 120V circuit breaker?

7. How many amps does a 60-watt light bulb draw from a 120-volt supply?

8. Ifaload draws 42 amps from a 120-volt supply, how many amps will it draw from a 240-volt
supply to receive the same power?

9. A cell phone charger claims to draw 0.35 amps from a 120-volt outlet. How many watts is
this?

10. A 50-foot length of wire has a resistance of 0.08 ohms. If 10 amps are flowing through the
wire, what is the voltage loss across this length of wire?

Reality

Live it.

works

Learnit”

100% EMPLOYEE-OWNED

Exercise 1: Single Outlet

POWER SOURCE
2 -WIRE CABLE
(WITH GROUND WIRE) ®
Q) @
LV
o
WHITE WIRE ATTACHED TO_J ﬂ []
SILVER TERMINAL SCREW E o

[N —
@ / o®o

GROUND WIRE ATTACHED TO THE GREEN HEX
GROUNDING TERMINAL SCREW

Exercise 2: 2 Outlets in Different Boxes

WHITE WIRE ATTACHED TO
SILVER TERMINAL SCREW

BLACK WIRE ATTACHED TO

POWER SOURCE BRASS TERMINAL SCREW

2 - WIRE CABLE
(WITH GROUND WIRE)

GROUND
WIRES

7
WHITE WIRE GROUND
ATTACHED TO SILVER WIRE
TERMINAL SCREW

BLACK WIRE
ATTACHED TO BRASS
GROUND WIRE ATTACHED
2-WIRE CABLE
TOTHE GREEN HEX ST EAOGHS WS TERMINAL SCREW
GROUNDING TERMINAL
SCREW

WIRE AND SCREW COLOR DIAGRAM KEY

B ACK WIRE (HOT)

B BLACK TERMINAL SCREW

== WHITE WIRE (NEUTRAL)

DAl SILVER TERMINAL SCREW

w==w=w= RED WIRE (HOT)

oa COPPER TERMINAL SCREW

= GREEN WIRE (GROUND)

ma  GREEN GROUNDING SCREW

RealCareer™ Electrical Wiring Kit - Exercises




Electrical Wiring Kit
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Questions?

Studen(
Exe’dses
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Measurement Math Training Kit

o,
) ' , . » ."..;_‘i;'p‘ e \5
e L RN N -
7"'\’5‘_\ :

Haow 1o read and uie & caliper

Includes
online
lessonsand

activities
{tablet not included)

STEM 7:

YFocused on real-world problems
UEngagement in engineering design
UContext integration

UContent Integration

WUEngagement in authentic STEM practices
Q21" century skills 23
UPromote STEM careers

Free online trials avallable at
www.realltyworks.com/product/measurement-math




Measurement Math Training Kit

* 5 precision cut manipulatives to put measurement

into context.

* Use your classroom’s measuring tools to reinforce

learning and guarantee transfer.

* 7 Lessons to guide students in different skills.

EM 7:

Focused on real-world problems
ngagement in engineering design
ontext integration

Content Integration

WUEngagement in authentic STEM practices
021" century skills
UPromote STEM careers

Measurement Math Curriculum
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Measurement Math Training Kit

Realifyworks
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Measurement Math Training Kit

Lesson Six - Measurements Using a Tape Rule and Tape Measure

Taking Measurements with a Ruler (Standard)

Using a Ruler for Standard Unit M t:

Measurement Units on a Ruler (Standard)

Use Object 3 Standard rulers typically measure distances down ¥is of an inch, although some versions have marks down to %z or ¥ of an inch. Many rulers have
Find the length of the following in inches: inches on one side and centimeters on the other. Rulers are generally 6, 12, or 36 inches long.
JF Thelongestmarksonaruler 1 1 JT Inches can be broken down into 1 1 JJ The next shortest lines represent
1. Side A 2. SideL represent whole inches. 1 /2 smaller sections. There are 2half | /4_ quarter inches. There are 4 quarter
1 inches in 1inch. | inchesin 1 full inch.
| |
3. Side B 4. SideN | | | I | I
0 inch 1 1 0 inch 1 |
5. Side H 6. SideD
¢ ¢ : : Note that 4" wouldbe the same as -
1 JJ The next shartest marks represent eighths of an inch. The ! JJ The smallest marks on this ruler represent sixteenths
7. Side M 8. Side| /8 14" 15" and 3" are shown, as these eighths fractions can be |%6 of an inch. The eighths, quarters, and halves can be
reduced. I reduced.
i the folloing combined meas LT | | CLCEPEL PP
4
e ]

9. Side K + Side F

0 inch 1

10. Side £+ Side G
The image below shows the relationship between the fractional and decimal values of each mark between 0 and 1inch.
Y2

Va % 3%
Ya % ¥ Vs ¥ %% s
0 Ye %6 36 Yie s %6 Y6 e Ve e MWie %6 136 Wis e 1

11. Side | + Side L — Side C

12. Which of the following sides is 1 % inches?

T T | T T T | T
A. Side H 0.0625 ‘ 0.1875 |0.3125 ‘ 0.4375 | 0.5625 ‘ 0.6875|0.8125 ‘ 0.9375
B. Side F 0.125 0.375 0.625 0.875
EM 7: C. Side ) 0.25 05 0.75
Focused on real-world problems D. Side N 0 ' 1
. . . . Fractional measurements should always be communicated in their reduced form (for example, 1/2 instead of 4/8).
ngagement n englneenng des'gn Measurement Math Student Workbook | Realityworks, Inc. Math Student Workbook | Realityworks, Inc. 5

ontext integration

Content Integration HE[I"TI:IUJUrk5®

UEngagement in authentic STEM practices Live it. d Learn it

st . .
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Measurement Math Training Kit

Career Exploration Stations Realifyworks

How to Read a Ruler and Tape Measure Exit Ticket

1.What is 32 centimeters in inches?
A. 10.2394 inches
B. 12.5984 inches
C. 14.5692 inches
D. 12.2390 inches

2.What is the measurement shown on the tape measure below in inches?
A. 102 %s inches
B. 101 % inches
C. 102 ¥ainches
D. 102 7% inches

3. What is the measurement shown on the ruler below?

A. 1%sinches Mt TR
B. 1% inches . .TT.\‘ N : ul \;Hj ‘;\lew ‘\ 1“+
C. 1%inches
D. 13inches

4. What is the measurement shown on the ruler below in centimeters?
A. 17.4cm
B. 177cm
C. 176cm PR B u s e e e s 2

D. 17.8cm XY RRRLAX A MR NP0 RNAR AR RN AR ERAARY

EM 7: 5.What is the measurement shown on the ruler below?
Focused on real-world problems A Ve
ngagement in engineering design B %s
ontext integration C %
Content Integration D %
WEngagement in authentic STEM practices
st .
U217 century skills 27 100% EMPLOYEE-OWNED
UPromote STEM careers
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Measurement Math Training Kit
$899 - 58010100

Train and test students on more than 250

measurements through hands-on manipulatives

and interactive lessons.

Includes:

« 5 sets of measurement manipulatives, rulers, and
storage boxes

« 20 student workbooks

« Standards-based, downloadable curriculum

« Student access to online lessons and activities

« 1-year limited warranty

Measurement Math Student Workbooks

(Setof 20) $369-58010120 ot teid rid o s Calpar

Measurement Math 23

« Curriculum lesson topics: prevmmmiv Includes
1. Metric and Standard Readings T .
2. How to Read a Rules/Tape Measure online
3. How to Read and Use a Caliper lessons and
i Doty TR activities
5. Conversions L s .
6. Measurements Using a Tape Measure 3 (tablet not included)

7. Measurements Using a Caliper
« Teaching hours: 5-10

Free online trials avallable at

www.realityworks.com/product/measurement-math

28



NEW: Trailer Circuits STEM Kit

-

N Safely wire and practice the
% “ﬂ.;,..‘c -
NS —-—S: troubleshooting process with
' 10 realistic scenarios
UEngagement in engineering design

UContext integration

UContent Integration HEUIIT'JU.IO”‘SQ
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Trailer Circuits STEM Kit

EM 7:
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021" century skills
UPromote STEM careers

m Trailer Circuits STEM Kit
$1,999-47010100

Safely teach learners the basics of electricity,
skills to build circuits, and how to apply
their understanding to properly

wire and trouble-shoot 7
trailer circuits.

Features:
- Working brake, turn, running,

marker, and reverse lights
« Built-in assessment mode

30

Realityworks
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Trailer Circuits STEM Kit
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Trailer Circuits STEM Kit

Approx. Time
DC Electricity Basics 50 minutes
Circuit Types and Wiring Skills 50 minutes
Wiring the 4-Way Flat Harness 50 minutes
Testing with a Multimeter and Auto Light Tester 50 minutes
Wiring the 7-way Round Harness 50 minutes
— Connecting the 7-Way Round Harness 50 minutes
How To Troubleshoot Electrical Circuits 50 minutes
“ Practice Troubleshooting with Scenarios 2-11 50 minutes
Teacher Assessment Mode 20 — 50 minutes
EM 7:
ocused on real-world problems

%ngagement in engineering design

J;:oniexttilntteggratti_on H I*'I' k @

\?nsgtagement in authentic STEM practices eul.lvleltqllel::lrnnn[ s

21 century skills 32 100% EMPLOYEE-OWNED
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Trailer Circuits STEM Kit

Math Tool:
Use the Ohm’s Law Pyramid to find the right equation.

(==Y

. DC Electricity Basics We
communicate Current
S . . and measure
. Circuit Types and Wiring Skills electricity with Voltage
these concepts:
. Wiring the 4-Way Flat Harness

To Find Voltage To Find Current To Find Resistance Done With the Stude nt
Workbook for Lesson 1?

N

w

See your teacher to check the

key and/or turn in.

Testing with a Multimeter and Auto Light Tester m
Wiring the 7-way Round Harness Realityworks Realityworks TraerGircnts STEM Kit
. Using the Multimeter:
Crmmaeiing) e J-il) el s You will need these items: Measuring Voltage: Try it Congratulations!

. Turn on the Simulator with the 4-way flat harness installed.
2. Turn on the taillights by gently clicking the Lights button on the control
panel.

. With the taillights on, place the multimeters probes as shown:

ed Prol It ters

You can now test circuits with:
* Auto Light Tester
*  Multimeter

+ Black Probe: Trailer gr ¥
. The multimeter should read 12 V. This means there is a potential
difference of 12V between these 2 points on the circuit.

How To Troubleshoot Electrical Circuits 1. Multimeter

2. Auto Light Tester
3. Trailer Wiring Simulator
i i P P _ with 4-way flat harness
Practice Troubleshooting with Scenarios 2-11 ke Ao w e milonll
You know how to:

* Check for continuity.
* Maeasure Voltage and Current.

Teacher Assessment Mode ‘

wvew sealitywork.com

Trailer Circuits STEM Kit ar Fll!!m@lmf

‘Www.realtyworks.com

Realityworks

EM 7:
ocused on real-world problems .
ngagement in engineering design St U d e n t SI I d eS
Jontext integration *
Content Integration H I Tl:l k ®
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Trailer Circuits STEM Kit

DC Electricity Basics

Circuit Types and Wiring Skills

Wiring the 4-Way Flat Harness

Testing with a Multimeter and Auto Light Tester
Wiring the 7-way Round Harness

Connecting the 7-Way Round Harness

How To Troubleshoot Electrical Circuits
Practice Troubleshooting with Scenarios 2-11

Teacher Assessment Mode

EM 7:
ocused on real-world problems
ngagement in engineering design
Jontext integration
Content Integration
3ngagement in authentic STEM practices
2

1° century skills
UPromote STEM careers

Trailer Circuits STEM Kit Curriculom

Name: Class:

Lesson 1: DC Electricity Basics

Directions: As follow the Lesson 1: DC icity Basics sli the
following questions.

1. How many mA of current will result in the “Can’t Let Go” phenomena?

2. Fillin the blank: ism is one of the forces of the
Universe.
3. Whatis the difference between AC and DC, and which would you find in the circuits

powering a vehicle's trailer?

-

. Electricity can be thought of as the movement of what through a material?

@

. How are the electrons around conductors different from the electrons around
insulators?

@

. Complete the missing fields in the table below:

Electrical Equation
Property Variable

Unit Definition

Voltage

Current

Resistance

Power

7. Load: Inyour kitchen... what are 4 appliances might make up the [0ad of a kitchen
circuit?

8. Whatis the difference between AC and DC currents?

Trailer Circuits STEM Kit Curriculum

Lesson 6: Connecting the 7-Way
Round Harness.

Directions: As follow the Lesson 6 sl the following

1. Why should the simulator be turned off before you start making connections with
the harness?

2. Review: Brown & White: Try This Question: (see Slide 14in Lesson & PPT)
a. When you pulled the bulb out of the socket, did any of the other brown-connected
lights change?

b. What does this tell you about the circuit you have used ta wire all the brown-
connected lights? Is it a series or parallel circuit, and how do you know?

3. Asyou work through this lesson, create a 7-Way Wiring Color Key by filling in this
table.

Wire Golor What does it connect to?

Green

Yellow

Brown

White

Blue

Red

Black

4. Continuity Check: For ea ecord your testing results in the table; Check the boxin
the Continuity Test if the m firms Continuity with a beep/flash.

Wire Color Continuity Test

Green [m}
Yellow o
Brown o
White o

Blue o

Student Workbook
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Trailer Circuits STEM Kit Curricutum

Lesson 7: How To Troubleshoot
Electrical Circuits

Directions: As follow the Lesson 6 sli the following

1. Why is it important to follow a process when troubleshooting?

2. Fillin the circles with the steps of our Troubleshooting Process:

The
Troubleshooting

' Process ’

3. Why do the arrows connect the last and first step of the Troubleshooting Process?

4. Troubleshooting Tools Table: Complete the missing fields:

Tool ‘What does it What can it tell you?
measure?
Aunto Test Light
Multimeter:

Realityworks
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Trailer Circuits STEM Kit

DC Electricity Basics

Circuit Types and Wiring Skills

Wiring the 4-Way Flat Harness

Testing with a Multimeter and Auto Light Tester
Wiring the 7-way Round Harness

Connecting the 7-Way Round Harness

How To Troubleshoot Electrical Circuits
Practice Troubleshooting with Scenarios 2-11

Teacher Assessment Mode
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Jontext integration
Content Integration
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Trailer Wiring and Circuit Troubleshooting

Name: Class:

Lesson #3: Wire, Wiring Skills, and the 4-Way
Flat Harness

Pre-Assessment

. Howisa conductor different from an insulator?

Lo

Vehiele wiring must stand up to a lot of harsh conditions outdoors. What kind of properties must
vehicle wire have?

. The 4-Way Flat Harness has four different colored wires. What colors are they?

&

What color is the Ground?

&

What will happen to all the trailer's lights if the Ground becomes discannected?

Trailer Wiring and Circuit Troubleshooting

Name: Class:

ANSWER KEY: Lesson #3: Wire, Wiring Skills,
and the 4-Way Flat Harness

Pre-Assessment

How is a conductor different from an insulatar?
Conductors allaw slectrons to flow sasily.

insulators resist the flow of electrans.

b

Vehicle wiring must stand up to a lot of harsh conditions outdoors. What kind of properties must
vehicle wire have?

- Flexible insulation
« Usuallyrated to 80C (176F) or higher

- Resistant to grease, oil, acids, water, fungus, and solvents

The 4-Way Flat Harness has four different colored wires. What colors are they?

Green, Yellow, Brown, Whits

=

What color is the Ground?
White

@

. Whatwill happen to all the trailer's lights if the Ground becomes disconnected?

They will all £6 out; the circuit “open”

35

Trailer Wiring and Circuit Troubleshooting

Name:

Class:

Lesson #4: Testing with a Multimeter and Auto Light
Tester

Post-Assessment

Directions: Complete the following questions. Choose one answer per question.

1

»

©

IS

If an Auto Test Light does not glow, what do you know?
. The circuit s closed.

The cireuitis open.

There is power flowingin the circuit

There is too much power flowing in the cireuit.

oo oo

. The Black Probe should always be plugged inta which port of the multimeter?

a. Left10A
b. Middle COM
c. RightVmA

. Howdo you know that the multimeter has confirmed Continuity?

a. ltshocksyou.

b. ltwill show 000 on the screen.

c. ltmakes asound and flashes.

d. ltwil flash the Continuity symbal on the screen.

. Looking at the diagram below, if the multimeter is set to measure 20VDC with it's prabesin these

locations, what valtage should the multimeter measure if the circuit is complete?
a. Lessthan12V
b. 12V
c. Morethan 12V

Pre & Post Assessments w/Keys
Student Workbook Keys
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Trailer Circuits STEM Kit

STEM education
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docused on real-world problems
dEngagement in engineering design
< Context integration *
@ Content Integration H I 1. k @
UZngagement in authentic STEM practices Eul.wlenq!e”m'nun[ s
- st .

1 century skills 36 100% EMPLOYEE-OWNED

Promote STEM careers




Trailer Circuits STEM Kit

Use this kit to
learn and practice
the trouble-

shoo ting process

¥

@Pnocsss @
L
O
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ngagement in engineering design
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ontent Integration

ngagement in authentic STEM practices
1 century skills
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Trailer Circuits STEM Kit

What about safety?

Multimeter shows 12V!
Won’t it shock students!?

STEM education

EM 7:

ocused on real-world problems
ngagement in engineering design
ontext integration
ontent Integration
ngagement in authentic STEM practices
1 century skills
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N

m Trailer Circuits STEM Kit [pumm
$1,999- 47010100 wiring trucks

Safely teach learners the basics of electricity,
skills to build circuits, and how to apply
their understanding to properly

wire and trouble-shoot =
trailer circuits.

-
P o

Features:

« Working brake, turn, running,
marker, and reverse lights

« Built-in assessment mode

Specifications:
Includes: « Dimensions: 20°x 7" x 4"
« 3 trailer wiring trucks each with: - Weight: 21bs

« 4-way connection harness

« 7-way connection harness

« Replaceable LED bulbs

« Wire stripper and crimping tool
« Auto test light and multimeter
« Screwdriver

Trailer Circuits

: : « Curriculum lesson topics:

. ;Jslhape(i ctr)lmp terminals 1. DC Blectricity Basics

: Bgt!(ce_an e 2. Gircuit Types and Wiring Skills

: S enesBO 3. Wiring the 4-Way Flat Harness

.'r to':ag'e ki tx 4. Testing with a Multimeter and Auto Test Light
X eSac o - 5. Wiring the 7-Way Round Hamess

: 7pare clomf%or;fnt_s > 6. Connecting the 7-Way

: 5 S[::’O sdo b: edw"e 7. How To Troubleshoot Electrical Circuits

2 dt: Iara;_ bls o | 8. Practice Troubleshooting Scenarios

OO 9. Teacher Assessment Mode
« Downloadable student workbook 3 3
S « Teaching hours: 8

« 1-year limited warranty

Realityworks
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ealityworks creates STEM Powered Learning Experiences.

Electrical

V
Bn‘"’"""&-n

evend . Wiring Kit

Exe'cises

S

Measurement
Math
Training Kit

‘Shown: Lesson example on a tablet screen

+ 1-year limited warranty

THE EDT"
AWAR Q

... RCTractor
Pull
Challenge

m Trailer Circuits STEM Kit
$1,999- 47010100

Safely teach leamers the basics of electricity,
skills to build circuits, and how to apply

their understanding to properly
wire and trouble-shoot
trailer circuits.

NEW Trailer
Circuits

Features:

+Working brake, turn, running,
marker, and reverse lights

«Built-in assessment mode

Specifiations:
Includes: Dimensions 20°x7°x4" °
- 3trailer wiring trucks each with:  + ight 2bs
 4way connection harness I
 7-way connection harness S E M K I t
+ Replaceable LED buibs
 Wire stripper and crimping tool
- Autotestlight and multimeter [0
“ewdiver] R - urriculum esson topics:
+ Usshaped crimp terminals rmaon
- Splice and butt connectors 2 Gy g S
+ Batteries 3. Wiing the &-Way Flat Haress
I Tf;("'::fg‘c’* 4 Testing with a Multimter and AutoTest Light
) 5 Wiingthe 7-Way Round Hamess
. gpa’e ‘I""}T’:f"'f kit 6. Connecting the 7-Way
S OO IR e 7. HowTo Troubleshoot Electrcal ircuits
+ Standards based, 8 Practice Troubleshooting Scenaros
downloadable curticulum ot
D workbook |

Realityworks
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Let’s connect!

We can help you start or refresh your own program!
Scan to:

« Connect with your local Realityworks account
manager

* Request a free quote
« Ask questions and more

Realityworks
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